considered as accidental. In all these cases the parasite is side-tracked, and the chances of its continued existence are so sligbt as to be negligible. The parasite, to complete its life cycle, must leave its intermediate host at some period, and when this intermediate host is a mammal, this only occurs, under natural conditions at least, when its flesh is eaten by some carnivorous or omnivorous animal. The chances of man being thus eaten are so slight that parasites which took this risk would very soon be exterminated. Nevertheless, some forms do accidentally use man in this way and are the more dangerous because accidental. There tends to be a tolerance between parasite and normal host; if the host suffers too much it may die and with it the parasite.
Perhaps the most serious of these is the well-known hydatid cyst-a parasite which is only too common in Britain.
HYDATID.
I have recently drawn attention to the recent advances in our knowledge of the complicated life history of Echinococcus granulosus (see Proc. Roy. Soc. Med., 1927, xx (Section of Tropical Diseases and Parasitology), pp. 272-283); it will be necessary only to discuss its epidemiology here. The adult parasite lives in carnivorous animals, the dog being generally considered the commonest host; but there is evidence that, in this country at least, the fox is very commonly affected, and this animal may play no small part in its spread; cats are only infrequently infected. The intermediate hosts are legion. Practically any mammal may harbour the hydatid cyst; sheep are most commonly infected, but horses and pigs are also very common hosts. The disease is, therefore, essentially one of pastoral countries: There sheep constitute a large reservoir from which dogs are continually infected, and the opportuiities for human infection are thereby enormously increased. The classical homes of the disease are countries where sheep rearing is a staple industry-Australia, Iceland, South America, North Africa, and so on. In some of these countries infection reaches very high figures. In 1901, 40 per cent. of the pigs slaughtered in Buenos Aires were infected, and although this figure is now slightly less, the percentage of infected sheep and cattle has greatly increased and the mortality curve in man has followed the incidence curve in sheep. In Tunis, Deve fi)ids practically all old cattle, 20 to 60 per cent. of sheep, and 30 per cent. of camels are infected. Curiously enough, goats suffer but slightly in this area, and pigs appear to be free from infection. Einarsson has recently surveyed the incidence of MH-COMP. MED. 1 [January 26, 1926. the disease in Iceland, and finds that 12 * 5 per cent. of the sheep harbour the parasite. In New South Wales, Ross finds that about 30 per cent. of the sheep are infected, while at Melbourne, Dew records an infection in slaughtered sheep which varies from 40 per cent. to as high as 75 per cent.; cattle, however, show an infection of only 30 per cent., and then the cysts are often sterile or degenerate. There are no accurate figures available for Britain, but the number of sheep, pigs and horses infected is very considerable. Infection of Man.-Although in human pathology hydatid is usually studied in the adult-especially between the ages of 20 and 40-it is in youth or even in infancy that the disease is usually contracted. Accordingly, in most cases, the cyst of the adult is one already old-a fact which explains the great proportion of abnormalities found in human hydatids. In children under 15 years, as a rule, the cyst is unilocular and uncomplicated (90 per cent. of cases), and as cysts are sterile until they reach the size of an egg, so-called "acephalocysts" are common. Owing to the very slow growth of the parasite, however, it is not until adult life is reached that symptoms begin to develop, but there are exceptions to this-hydatid of the head is commonest in young adults, as also is hydatid of the brain and orbit, where, for mechanical reasons, diagnosis is necessarily early.
Apart from the general helminthological rule, that young animals are more easily parasitized than adults, it is natural that children should be infected, owing to their intimacy with dogs and to their rudimentary notions of hygiene.
It has been generally considered that drinking water is the commonest source of infection, but Ross, who has recently investigated this problem in Australia, contests the importance of water. Echinococcus eggs, like most other helminth eggs, do not float in water in the state in which they are usually passed in the f$eces. Accordingly drinking of surface water should not commonly cause infection. Should the ova reach household tanks, if they float, they will not reach the drinking water unless the surface falls to the level of the tap; if they sink, as the vast majority do, they fall below the level of the tap, because taps are usually placed at least 2 in. from the bottom of the tank. Ross considers infection by water to be negligible, and he believes that in Australia, at least, contagion occurs through dontact with dogs, especially by acquiring dried eggs on the hands from a dog's coat contaminated with dried faces. Fmcal contamination of foodstuffs-especially vegetables-is also probably a common source of infection. Deve finds that in Tunis children are infected by dirt eating, and by uncooked vegetables, but mainly by caressing dogs and by contamination of plates and dishes by the animal's paws. In Iceland, Einarsson finds the greatest incidence in women, and this is due to keeping ewes in the houses in intimate contact with the women and young children, while the men go to the hills and fields with the flocks. The ewes are herded togetber, and their fleece rapidly becomes soiled with sheep-dog droppings, the eggs from which are mechanically transferred to the hands of the womenD D&v6 believes that the washing of hands before cooking and eating would materially diminish the infection. This advice might well be taken by all who come into contact with dogs, and it would do much to reduce the incidence of hydatid cyst in human beings. This is of course not the only cyst found in man, although it is by far the most important.
Two species of the tapeworm genus Ta?nia occur in man in their adult state-Tmnia soltium and Tenia saginata. There has always been confusion between themindeed, it is probable that the Tasnia solium of Linn6 was really Tznia saginata. The first species possesses the typical double row of hooks on the scolex, while the second is congenitally hookless; many of the older workers confused this appearance with one of senile decay or ill-treatment. In this way the impression grew that Tania solium was a common parasite. On the contrary, it is a very rare one, and authentic records of its presence in Britain in recent years are very scarce; it does occur, however, but it is doubtful whether the sporadic cases are of native origin or have been imported in their cystic form in Irish pork. Taenia saginata, on the other hand, is not uncommon, and is often found in children who have been fed on minced raw meat. The cysts are seldom observed during meat inspection, because infections are generally very light and the muscles most commonly affected-the pterygoids, masseter, and other nmuscles of the jaw-are generally not examined.
In some places, however, it has recently become customary to examine carcases, especially for this parasite.
Though the normal intermediate host of Ta?nia solilum is the pig, and of T'nia saginata the ox, the cysticerci may occur abnormally in other animals, including man. This is not uncommon with Cysticeracus cellidosa3 (which would be better called Cysticercus solium), but it is rare with Cysticercus bovis (or Cysticercus saginata). The cysts in these cases frequently become localized in abnormal situations such as the eye, brain, meninges and so on, and this may produce very serious consequences. That is the chief reason why Twenia solium is much more dangerous a parasite than Tania saginiata. In sheep, in Britain as elsewhere, a cysticercus occurs closely resembling Cysticercus cellulosae in appearance, but it is really the larval stage of a dog tapeworm, T §nia ovis; as this parasite will not develop in man, infected mutton is harmless to human beings.
One of the best known of human tapeworms is Dibothriocephalus latus, the broad tapeworm. It is very widely distributed throughout the world; it was at one time common in Ireland, but there appear to be no recent authentic records of its natural occurrence in Britain. It passes the first part (procercoid) of its asexual life cycle in certain species of water fleas, and its second (or plerocercoid) stage in fresh-water fish.
The adults occur in man and many species of carnivores. The plerocercoid is very frequently seen in fish in Switzerland, although human infection is said to be rare in that country. The larva is commonest in the viscera of the fish, which is sold for cat food, and this may be a possible source of the heavy infection in the Swiss lakes. Human infection takes place from the relatively few plerocercoids which accidentally penetrate the flesh of the fish.
In man and many other groups of animals in Asia occurs the plerocercoid of another species (or possibly other species) of Dibothriocel)halus, better known in medical literature as Sparganum mnansoni. This species becomes adult in the intestine of the dog, cat and other carnivores, but these animals may also be infected with the plerocercoid stage. Some Japanese workers have recently identified this parasite with Dibothrtocephalus decipiens of the dog, while Megget considers that all the plerocercoids which occur in reptiles belong to the species Dibothriocephaluis reptans. However, as the original descriptions are too inadequate to identify them, it is probably better to group, for the present, in the single species Dibothriocephalus mansoni all the plerocercoids which occur in zoological groups higher than fishes, until we can make more definite diagnoses of the larval stages. Among the roundworms which might be considered under the present heading is Trichinella spiralis, but as it occurs as a sexually mature adult in inan before it produces larvae, it will be considered in the next section.
It may be of interest to refer here very briefly to a peculiar condition of the skin called " creeping disease," in which the larval stage of some abnormal parasite moves about subcutaneously. This larva may be an arthropod (Hypoderma spp.) or a helminth (Gnathostoma spp.), but it has recently been shown that a single larva of a foreign hookworm may be responsible for this condition.
MAN AS AN ACCIDENTAL DEFINITIVE HOST. The most important of the parasites in this country which infect man in this way is the trichina worm, or Trichinella spiralis. How long the disease now called trichinosis has been recognized we do not know. It, probably more than the fear of Tarnia solium infection, played a large part in the formulating of the Mosaic injunctions against the use of pork-injunctions which were in turn drawn from even older Semitic civilizations. The parasite itself was not recognized until 1828, when Peacock observed the larvt in London. It was described seven years later by Richard Owen from an Italian who had died, also in London, from tuberculosis. It was only twenty-five years later, however, that Zenker was able to show its connexion with the serious disease with which we now associate it. It introduced itself into politics about twenty-five years later still, when it was the cause of international complications between Germany and the United States. For some ten years American pork was excluded from Germany on this account, and from this the present very efficient American system of meat inspection directly resulted.
British meat inspection ignores the possibility of trichina infection of pork, and no attempt is made to search for it. On the Continent and elsewhere, however, very elaborate measures are taken to inspect pork, and large staffs and special apparatus are employed for this purpose. The importance of trichina infection depends entirely on the habits of the people. Where raw, undercooked, or smoked pork is customarily eaten it is a parasite to be feared; and it is in nations with such habits that we encounter the parasite most commonly. Where, however, as in Anglo-Saxon countries, it is customary to overcook all pork and pork products, the dangers are negligible; and this precaution is probably much more effective than the most perfect system of meat inspection, which after all may merely lead to a sense of false security. In the United States, where a fair percentage of pigs is infected, there were 320 human cases reported for the five years preceding the war, with a case mortality of about 6 per cent. Practically all these cases were traced to the consumption of raw sausage or ham, usually prepared at home or in small establishments. Where pork is prepared on the large scale, the dilution of the worms is generallyE such as to make infection negligible and too small in amount to cause disease. Practically all these American cases were confined to people who had still retained their Central or South European habits, while those of British or French origin were not affected.
It is outside the purpose of this paper to discuss the course of the disease, but it may be of interest to draw attention to the frequent diagnosis of typhoid fever or "ptomaine " poisoning in the acute cases, and to "rheumatism " in the subacute later stages of trichinosis. Like most parasitic infections, in the earlier stages there is observed considerable eosinophilia which, in this case, may reach as high a figure as 40 per cent.
Generally the disease is chronic in the pig; in fact, there may be no symptoms at all and the flesh generally is unchanged macroscopically. In rodents, on the other hand, the disease is often very acute, so acute indeed that doubts have been expressed as to whether these animals are normal hosts at all, or merely accidental agents by which the parasite may be further disseminated.
The distribution of the trichina worm in Britain is unknown. Cases in man are occasionally recorded, but it must be remembered that symptoms are directly proportional to the numbers of parasites ingested. Cases with slight infections probably show no symptoms at all, are not likely to come to the attention of the physician, and are still less likely to be diagnosed as trichinosis.
The list appended to this paper shows that a very large number of animal parasites are accidental in man. Some of these records are very doubtful, others are of merely academic importance, while a few are of sufficient interest to be mentioned here. Of these the commonest is Dipylidium caninum, an exceedingly prevalent parasite in dogs and cats, which not infrequently occurs in children. The intermediate stage is found in fleas and dog lice, and these are occasionally swallowed by children. The diagnosis of this parasite in children subjects the physician's tact to a considerable strain, but he is also often unnecessarily disturbed by confusing it with Echinococcus. The gravid segments of Dip ylidium, which resemble a cucumber seed, are often found on the coat of the dog or cat, and so directly brought to the attention of the medical attendant. They differ considerably from Echinococcus in size and shape, and there should be no possibility of mistake. Dipylidiurn is not a very dangerous parasite, but its presence in children indicates that hygienically all is not as it should be.
Children also occasionally become infected with the several species of ascarid worms found in dogs and cats. Here, of course, infection is produced by swallowing the embryonated egg, and implies opportunities for fsecal contamination of food or utensils.
Many parasites in animals occur in man so frequently as to be considered normal, and in connexion with these it is necessary to consider the questions of reservoir hosts and biological strains.
RESERVOIR HOSTS. Many of the flukes which commonly infest man, especially in Asia, are as common, or even more common, in animals, and the animals are then termed reservoir hosts. The eggs laid by the parasites in the animals infect snails, and the cercariae which emerge are in turn ready to infect man.
Clonorchis infection of dogs and cats, for example, is very common throughout China and the Far East, and through these dogs and cats (and several species of wild carnivores) a continuous supply of infected fish is made available for human infection. The disease, however, only occurs in certain limited areas where eating of raw or improperly cooked fish is the rule. It is absent in man in Central China, but it is so common in animals there that if man in this area had the habit of eating raw fish, infections would be enormously heavy and much more serious than in the present endemic foci. There is an additional safeguard in this case, because in Central China the cercaria encyst mainly on the scales, while in Southern China they often enicyst in the flesh. However, the presence of the disease in the reservoir host constitutes a grave potential danger.
Fasciolopsis is another fluke which has a common reservoir host in the domestic pig, yet curiously enough in certain areas where it is common in man it is uncommon in pigs, and vice versa. In certain parts they have a saying that " Where man has fluke disease, pigs do not; where pigs have fluke disease, man does not." Nevertheless, Barlow was able to infect pigs experimentally in an area where man alone seem to be infected. Why this should be so cannot at present be explained.
The Asiatic blood fluke of man, Schistosomca japonicum, occurs in a vast number of nimals, and there is no doubt that this helps to keep up the supply of infected snails.
BIOLOGICAL STRAINS. In certain cases various parasites of man seem to be morphologically the same as those of animals, but cross-infection experiments are not successful. Thus, the ascaris worms of man and of the pig cannot be morphologicallv distinguished. A number of feeding experiments have been made with these worms and the general results show that the species are not interchangeable, and it is suggested that biological strains may exist. In Trinidad human infection with Ascaris amounts to 64 per cent., while porcine infection is only 11 per cent., facts which seem to support this hypothesis. Recently, however, several Japanese workers have found that, although they were unable to infect healthy pigs with either porcine or human ascaris eggs, they were able to do so with both if vitamin A were withheld.
In the case of Hyrnenolepis nana there seems to be no difference morphologically between forms from man and mouse, but cross-infection experiments are negative and there seems to be no coincidence of geographical distribution. Though Woodland has succeeded in infecting a small number of mice with Hymenolepis nana of human origin, as Joyeux points out, it must not be assumed that because a laboratory animal may be experimentally infected with a parasite it is necessarily a normal host of that parasite. A similar state of affairs seems to exist between the Necator of pigs and of man and, although this has not yet been tested, there may be a similar relationship betveen the whipworms of man, monkeys, and pigs, which also are morphologically indistinguishable. This question of biological strains opens up matters of very considerable importance in the prevention of parasitic infections, but, until it has been settled, it is desirable to regard animals with these forms as potential sources of human infection. There are very few helminths which are exclusi vely human in their habitat. The most imiportant of these are: (a) Ancylostoma duodenale (whiclh has been reported from the tiger and erroneously from the pig)-although the closely-related Ancylostonma braziliense of cats and dogs is not uncommon in man in certain parts of the world; (b) Oxyquris vermicularis, the common seatworm, although very closely-related forms occur in monkeys; (c) Filaria bancrofti; (d) Schistosoma h1ermatobilurn and Schistosomna mansoni, although the related Schistosomna japonicumn is found naturally in a bewildering number of hosts; (e) Tawnia soli'um and Twaia sayinata, although several very closely-related species occur in dogs.
One other important relationship between animals and the parasites of man remains to be mentioned, that is, the domestic animal-dog, pig, etc.-in his capacity as a scavenger. He devours human feces in many parts of the world, and in this way is able to disseminate helminthic eggs, which may pass unaltered through his digestive tract, over a much wider area than they would naturally be spread. This is a not unimportant factor which must be considered in connexion with hookworm campaigns. From whence didl the parasites of nian originate ? In these neo-Darrwinian days, when the fact of evolution is generally admitted in mian, we must assume that the parasites also have evolved. Most of the forms with whiclh we are now dealing are so distantly related to the free-living forins that it is necessary to assume that they became parasitic before man became human; that implies the transmission at some time or another of animal parasites to man, with the probability that the more specific the parasite, the longer ago was that transmission.
Sonme groups, such as the Opisthorehiidle and the Heterophydide among the flukes, have a very wide range of hosts and it is probable that all the members of these grou)s will be able to exist in any fish-eating animal-miammal or bird. This may to a certain extent be true of the fish-borne Cestodes, sueh as Dibothriocephalus, but the Cestodes being mlore highly parasitic forms are probably rather more definite in their host requirements. It appears also to be true of such forms as the hydatid and the trichina worms, both of which depend on their intermediate host being eaten in order to continue their existence. Such forms bear a non-evolutionary explanation, or rather an economic one.
Among the other common parasites of man, however, it would seem that a variety of groups are necessarv. For example, such forms as the pin-worm, Enterobius 65X vermicularis, are peculiar to man, and their only close relations are found amiong the monkeys. I would suggest that these were originally simian parasites which first attacked man in his pre-human days, and which, owing to their peculiar life cycle (involving as it does an almost direct passage from anus to mouth) have had little opportunity of adapting themselves to other hosts and have in consequence become specialized.
Other forms, suchi as the whipworms, have a very wide species-distribution, being found in a great variety of different and zoologically separated types of animals. Most types have species which differ in details from the forms in other types of animals. These whipworms form a small isolated group among the nematodes and probably they are archaic forms which became different species in early evolutionary times, when probably Trichocephalus trichiurus became definitely attached to iianl.
Most of the remaining human forms can be separated into two great groupsthose which have their nearest relations amnong the l)arasites of carnivorous hiosts, and those which have their relations among the herbivores. Thus the cestodes of the genus Twnia are obviously carnivorous in their origin. All the related nonhuman species are found in carnivorous hosts; their essential life histories are in fact closely bound up with flesh-eating habits. In this group, too, would be placed the hookworm, Ancylostoma duodenale, which although almnost exclusively human has on occasion been found in wild cats. The related forms whichl most closely resemble this form are all found in carnivores (Ancylostoma caninum, Antcylostoma braziliense, Dochmoi'des, etc.). The genus Twnia was probably a comparatively late comrer into man's life; wlhile Ancylostoma probably parasitized man in his early lhuman (not pre-human) days. On the other hand, the hookworm, NVecator antericanuts, is most closely related to foritis which are associated with herbivorous animals. This formn is mtioreover also found in the higher apes and is much less pathogenic than Ancylostomtia, facts that suggest that it became a )arasite of man at an earlier date thain did A ucylostoma duodenale.
The late Dr. Darling has drawn attention to anothler p)roblem of comparative heliuiinthology, which he had based on the differing geographical distribution of Ancylostorma and Necator in man. The former is found in pure culture in Egypt and in Italy; the latter in the southern United States, in South Africa and among the Solomon Islanders and the Polynesians. Mixtures occur elsewlhere, but whlere races mix in unequal proportions one or other species tends to predominate; in Java, for example, where Malays live alongside North Indians who have immigrated within recorded times, Necator exists in the former and Ancylostoma l)redominates in the latter, just as in their own countries. Other similar examples are given by Dr. Darling, and from these he draws the suggestive conclusion that two races of antlhropoids arose in widely separated geographical areas and that each became infested with a different form of hookworm. That which arose in the Holarctic region-tlhe Mongolian and the Caucasian races-harboured Ancylostoma (the form whiclh we have shown is probably of a carnivorous origin), while the Ethiopian-Oriental races (i.e., the negroid) harboured Necator (the form which is probably of herbivorous origin).
The name Necator americanus is rather a misleading one, as, although it was originally described from America, there is hardly any doubt that it is essentially an African parasite. Its presence in America is probably a legacy from the old slavetrading days.
Returning again to the other common parasites of man, we find that Ascaris is more closely associated with forms found in herbivores than with tllose in carnivores.
The human schistosomes, with the perplexing exception of Schi stosoma japonicum, have their closest relations among the herbivorous animals. The relations of Onchocerca volvuluts are all in ruminants, Equida and similar forms. These examples could be multiplied, but this is unnecessary at present. The general result is, however, to show that the parasites of man are in the main of herbivorous origin. When one considers the occasional forms which we now encounter in human beings, it will be noticed that many of these are of carnivorous origin. This seems to suggest that within comparatively recent evolutionary times man has changed his diet, a conclusion which is supported by more strictly anthropological findings. I have so far neglected the case of the pig, in which there are a large number of forms whichi resemble, morphologically at least, the species found in man. Which was the original host I am unable to suggest, but the comparison is interesting. Diet may have some bearing on the question-both are very catholic feeders. On the other hand, it is necessary to remember that the pig is probably the most primitive and the least specialized of the animals which commonly surround man. The available evidence suggests that the porcine parasites are biological variants of the human parasite, in some cases at least. This would imply that these forms have only very recently settled down in their specific hosts-too soon to have developed separate morphological characters. In other words, we are here dealing with species in the making.
In this brief review of the relationship between the helminth parasites of animals and man, many important questions have necessarily been omitted. Enough has been said, however, to show that that relationship is a very real and a very important one. The parts played by the different species of animals open up many interesting points for discussion. Such animals as dogs and cats, which are in close association with human beings, and such animals as apes and monkeys, which are closely related zoologically to man, as is to be expected, harbour many similar, parasites. The part played by the domestic pig is a very important one, and offers a very severe commentary on many of our human measures, or lack of measures, for the protection of our healtb. The fact that the other domestic mammals play such a small part in human helminthology only serves to emphasize the part played by the pig.
The following table of the parasites of man is complete except for several very doubtful species; the list of animal hosts, however, is less complete, as new wild hosts will undoubtedly continue to be discovered. It is sufficiently comprehensive, however, to illustrate the close connexion which exists in this respect between man and the rest of the animal kingdom. The parasites, which man has acquired in the former of these ways are chiefly those which he shares in common with one or other of the domesticated animals. Certain of these parasites may pass their adult stage as readily and as commonly in man as in the domesticated animals. Others pass their adult stage in man and their larval stage in animals or occasionally vice versa, as in the case of Echinococcus. On the other hand we have to consider parasites which may be regarded as in a sense hereditarily acquired, that is to say they are shared by the animals most closely related, biologically, to man, namely the apes and monkeys. Our knowledge of the parasites of the Primates is incomplete, but apparently man has inherited comparatively few in this way-chiefly nematodes. Practically none of the trematode parasites of man are known to occur in monkeys, Schistosoma hsmnatobium being a doubtful exception. The tapeworm parasites of monkeys are almost entirely distinct fromi those of man. Amongst the nematodes, however, there are quite a number of species which appear to be common to monkeys and mali. Professor R. T. LEIPER, F.R.S., stated that he considered that three factors had largely influenced the helminth parasites of man; the change in the food of man probably played a large part, while the other two factors were his association with the domestic animals and the existence of pre-hbuman forms. There was some evidence of the latter in Physaloptera caucasica, which was fouind in man and in monkeys in Central Africa. Other African examples were Ternidens demtinutus and Oesophagostonium apiostomum, both of which were not uncommyon in both man and monkeys. These indicated that at least some connexion other than food and association existed between man and the parasites of monkeys. Specific flatworm infection was probably almost wholly associated with food habits and that would account for the lack of similarity in the platyhelminth fauna of man and the monkeys to which Dr. Nicoll had drawn attention. He had always been surprised that none of the parasites of the horse were ever fouind in man, and when one considered the long and close association between man and horses this innlinunity must be classed as one of the everlastinig mercies. So far as he knew none of the roundworms of ruminants which infected man in other pastoral countries had ever been recorded from human hosts in Britain. This might of course be due to their not having been searched for. Trichinosis was a disease which undoubtedly produced severe and acute effects in rats, but recent experimental work indicated that it tended to be relatively innocuous to rabbits. One of the most striking of the changes in host relationships of parasites and one which had occurred during the last hundred years was the invasion of the kangaroo by Fasciola hepatica following upon the introduction of sheep and cattle into Australia.
Referring to a remark made on parasites in Wales, he pointed out that the decrease in huiman parasites in all large towns was probably due to their efficient water-borne sewage systeimis. In Wales and mining districts generally infection with roundworms was high, owing to the use of, or failure of, " bucket systems " of sewage. In the Cornish mines he had found not only hookworm infection but also a high incidence of ascaris and oxyuris infection whieh was due to the necessarily restricted sanitation of the mines. The contamination of the rungs of ladders by stale feecal matter from the boots of the miners seemed a probable source of sueh infection.
